Poly (d/l) lactide/polycaprolactone/bioactive glasss nanocomposites materials for anterior cruciate ligament reconstruction screws: The effect of glass surface functionalization on mechanical properties and cell behaviors.
In this paper, different nanocomposites made of a polymer blend (80% of PDLLA and 20% of PCL in w/w) and various amounts of a sol-gel derived bioactive glass nanoparticles (0, 1, 3 and 6wt%) were prepared using a solvent-evaporation technique. The morphology, mechanical properties and osteoblastic cell behaviors of the nanocomposites were evaluated. According to the early results, addition of bioactive glass nanoparticles to the polymer matrix reduced the tensile and flexural strength because of a non-uniform distribution of the nanoparticles. Thus, a homogeneous dispersion was obtained by surface modification of the glass nanoparticles using (3-aminopropyl)triethoxysilane as a coupling agent. The results showed that the tensile and flexural strength of the nanocomposite were improved by the nanoparticle functionalization, however the glass content was a crucial factor. The maximum tensile and flexural strength values of 38MPa and 94MPa were obtained for the polymer matrix loaded with 3wt% of the modified nanofiller and further increase of filler content led to sever agglomeration and hence a reduction of the mechanical properties. The obtained mechanical properties are favorable for anterior cruciate ligament reconstruction screws. Besides, the results of cell culture using human osteoblastic cells illustrated better cell attachment and cell growth of the nanocomposites compared to the neat polymer blend.